purposively selected sports science students (M age = 20.9 years, SD = 1.5 years) rated the 1 motivational qualities of the 20 tracks using the Brunel Music Rating Inventory-3 2 (Karageorghis, 2008) . This procedure was undertaken to ensure that music used in the 3 experimental trials was homogenous in terms of its motivational qualities (lyrical 4 affirmations, extra-musical associations, etc.), as a lack of homogeneity can present a threat 5 to internal validity. The panel matched the profile (i.e., age and sociocultural background) of 6 the intended participants in the experimental trials (see Karageorghis & Terry, 1997) . The 7 panel rated the motivational qualities of each track with reference to cycling at a moderate-to-8 high intensity (5 out of 10 on the Borg CR10 scale [Borg, 1998] ). The final music selection 9 followed qualitative guidelines stipulated by Karageorghis et al. (2006) in order to optimize 10 the music selection procedure. The tempo of a track was digitally altered in instances where it 11
was not an exact match of the required tempo. Four tracks (total duration 10 min) with 12 similar motivational quotients from each tempo were used in Stage 2 of the present study (see 13 Table 1 an alpha level of .05 and power at .80). This indicated that 32 participants would be required. 6 An extra six participants were recruited to protect against attrition and deletions due to 7 outliers. The independent variable of sex was not included in the power analysis given that it 8 was included in the design for exploratory purposes and not involved in any of the research 9
hypotheses. 10
Participants. Participants (19 women and 19 men; M age = 21.1 years, SD = 1.9 years; 11 VO 2 max M = 43.91 ml/kg/min, SD = 7.75 ml/kg/min; women VO 2 max M = 41.26 ml/kg/min, 12 SD = 7.75 ml/kg/min; men VO 2 max M = 47.26 ml/kg/min, SD = 8.08 ml/kg/min) were 13 moderately physically active, which was defined as engaging in moderate-intensity (60-75% 14 VO 2max [maximal aerobic capacity]) aerobic exercise for a minimum of 30 min at least three 15 times a week over the previous 6 months (cf. Hutchinson & Tenenbaum, 2007 , 1985) is a single-item 6-point scale that ranges from 1 (low 5 arousal) to 6 (high arousal). In-task measures were taken at minutes 4 and 8 during each 10-6 min condition. Attentional focus was assessed using Tammen's (1996) single-item Attention 7
Scale, which is a bipolar scale attached to the verbal anchors "Internal focus (bodily 8 sensations, heart rate, breathing, etc.)" and "External focus (daydreaming, external 9 environment, etc)". Participants were required to mark the scale, which was 20 cm in length 1 , 10 with an "X" to indicate their predominant focus during the exercise bout and the level of 11 internal or external focus was ascertained through measuring the distance from the left-hand 12 point of the scale to the "X" in centimeters. The number was multiplied by 5 to give a score 13 out of 100, with scores over 50 indicating a predominantly external focus. 14 The Physical Activity Enjoyment Scale (PACES; Kendzierski & DeCarlo, 1991) was 15 administered immediately after each condition. PACES comprises 18 items attached to a 7-16 point bipolar scale (e.g., I dislike it -I like it) and respondents are given the instruction "Rate 17 how you feel at the moment about the physical activity you have been doing". Higher PACES 18 scores reflect greater levels of enjoyment. Music preference for each of the conditions in 19 which music was used was assessed using a single item: "Based on how you feel right now, 20 rate how much you like the music" with responses provided on a 10-point Likert scale 21 anchored by 1 ("I do not like it at all") and 10 ("I like it very much"; Karageorghis & Jones, 22
2014). 23
Pretest and habituation. Participants completed a ramp protocol on a stationary 24 cycle to establish their VO 2max and VT. The test was terminated at the point of volitionalexhaustion and maximal oxygen uptake was verified using standard criteria (American 1
College of Sports Medicine, 2013). The highest level of oxygen uptake averaged over 20 s 2 was designated as VO 2max . VT was identified offline using software (Ekkekakis, Lind, Hall, 3 & Petruzzello, 2008 ) based on the three-method procedure described by Gaskill et al. (2001) . 4
A habituation session followed the pretest and each participant was familiarized with the 5 experimental protocol and afforded an opportunity to ask questions. 6
Participants cycled at 10% of maximum capacity below VT and 5% of maximum 7 capacity above during the experimental trials. Pilot testing indicated that participants were 8 generally unable to maintain exercise for the necessary duration at 10% above VT owing to 9 localized muscle fatigue. 10
Experimental trial. There were three experimental conditions (music-only, video-11 only, and music-and-video) and one control condition (no music and visually sterile) at 10% 12 of maximum capacity below VT and 5% above (eight conditions in total). In the music-only 13 condition, participants were exposed to a 10-min playlist while immersed in a visually sterile 14 environment. In the video-only condition, participants were exposed to a 10-min video 15 showing point of view (POV) footage recorded in a parkland setting from a cycle route and 16 there was no audio accompaniment (i.e., sounds of the parkland environment) to the footage. 17
In the music-and-video condition, each participant was exposed to a 10-min music playlist 18 and observed the POV video footage. In the control condition, participants were exposed to 19 neither music nor video footage; however, in the interest of ecological validity, the eyes and 20 ears were not occluded. 21
Participants wore a heart rate monitor when they entered the laboratory for each 22 session. Following a 2-min rest period, heart rate was recorded and used as a resting value. 23
Each participant was then given an opportunity to stretch before each trial, which began with 24 a warm-up (75 ± 3 rpm for 5 min). The ergometer was then set at the appropriate resistance(Watts) to correspond with either 10% of maximum capacity below VT or 5% above. 1
Cadence was standardized at 75 ± 3 rpm to prevent auditory-motor synchronization with 2 music tempo (135 bpm or 139 bpm). Two conditions separated by a rest period were administered during each testing 11 session. Participants were required to complete questionnaires after the first condition and 12 then to rest until their heart rate returned to within 10% of their resting value, at which point 13 they would rest for a further 2 min before commencing the second condition. The order of 14 conditions was randomized to minimize potential order and learning effects. assessed using a MANOVA while attentional focus and exercise enjoyment (PACES) were 8 assessed using ANOVA. Music preference ratings were employed as a manipulation check 9
and were analyzed using a 2 x 2 (Condition x Exercise Intensity) ANOVA. Omnibus 10 statistics were followed by F tests that were Greenhouse-Geisser adjusted where necessary, 11 and these were followed by Bonferroni-adjusted pairwise comparisons or checks of standard Tabachnick  24 and Fidell (2013, pp. 78-79) suggest that the F test is sufficiently robust to withstand suchminor violation of normality. Collectively, the diagnostic tests indicated that the assumptions 1 underlying MANOVA and ANOVA were satisfactorily met. In the interests of parsimony, 2 only omnibus and post hoc analyses are presented herein (the step-down tests are available 3 from the corresponding author). 4
Manipulation Check 5
The manipulation check for music preference ratings revealed no Condition x 6
Intensity interaction, F(1, 33) = .10, p = .752, η p 2 = .00. There was no main effect for 7 condition, F(1, 33) = .02, p = .889, η p 2 = .00, but there was a main effect for intensity, F(1, 8 33) = 7.69, p = .009, η p 2 = .19, showing that participants generally preferred music at the low 9 intensity. The manipulation check for heart rate revealed a significant difference between the 10 10% below VT and 5% above intensities; t(33) = 15.95, p < .001. The mean heart rate 11 recorded during the 10% below VT conditions was 131.87 bpm (SD = 13.47 bpm), compared 12 against M = 150.44 bpm (SD = 12.06 bpm) for conditions 5% above VT. The highest mean 13 heart rate was recorded during the above VT combined music-and-video condition (M = 14 152.14 bpm, SD = 13.94 bpm), while the lowest was recorded for the below VT video-only 15 condition (M = 128.71 bpm, SD = 15.67). 16
Affective Variables 17
There were no interaction effects for the affective variables (see Table 2 ). There were, 18 however, significant main effects for condition and intensity (see Table 2 and Figure 2) . 19 Pairwise comparisons for in-task affective valence indicated that the music-only and music-20 and-video conditions differed from both the video-only (95% CI = 0.60-1.49, p < .001; 95% 21 CI = 0.55-1.38, p < .001) and control conditions (95% CI = 1.01-2.15, p < .001; 95% CI = 22
1.08-1.91, p < .001). Moreover, the video-only condition differed from control (95% CI .09-23
.98, p = .012). Pairwise comparisons for posttask affective valence revealed that the music-24 only and music-and-video conditions differed from both the video-only condition (95% CI =0.72-2.00, p < .001; 95% CI = 0.61-1.82, p < .001), and the control condition (95% CI = 1 1.09-2.34, p < .001; 95% CI = 1.00-2.12, p < .001). Pairwise comparisons indicated that in-2 task affective valence was more positive at 10% below VT than it was at 5% above (95% CI 3 = 0.90-1.71, p < .001), and posttask valence demonstrated an identical trend (95% CI = 1.13-4 2.14, p < .001). Pairwise comparisons for in-task perceived activation indicated that the 5 music-only and the music-and-video conditions yielded higher levels of activation than the 6 video-only (95% CI = 0.35-1.07, p < .001; 95% CI = 0.43-1.08, p < .001) and control 7 conditions (95% CI = 0.50-1.46, p < .001; 95% CI = 0.58-1.47, p < .001). The posttask 8 perceived activation measures indicated an identical trend: music-only and music-and-video 9 conditions elicited higher levels of activation than the video-only (95% CI = 0.35-1.385, p < 10 .001; 95% CI = 0.47-1.38, p < .001) and control conditions (95% CI = 0.72-1.75, p < .001; 11 95% CI = 0.87-1.72, p < .001). The video-only condition also elicited higher levels of 12 activation than the control condition (95% CI = 0.06-0.67, p = .011). Means and standard 13 deviations are presented in Table 3 . 14
State Attention 15
There were no interaction effects for state attention (see Table 2 ). There were 16 significant main effects for condition and intensity (see Table 2 and Figure 3 ). Pairwise 17 comparisons for state attention indicated that the music-and-video condition promoted more 18 dissociative thoughts than the remaining three conditions (p < .05). Pairwise comparisons 19 also revealed more dissociative thoughts in the 10% below VT condition than the 5% above 20 condition (95% CI = 17.70-32.39, p < .001). Means and standard deviations are presented in 21 Table 3 . 22
Enjoyment 23
There were no interaction effects for PACES (see Table 2 ). There were significant 24 main effects for condition and intensity (see Table 2 ). Pairwise comparisons indicated thatparticipants experienced greater exercise enjoyment in the music-only condition and music-1 and-video conditions when compared to the video-only (95% CI = 6.02-22.62, p < .001; 95% 2 CI = 6.44-21.33, p < .001) and control conditions (95% CI = 11.45-27.16, p < .001; 95% CI 3 = 11.33-26.40, p < .001). Pairwise comparisons also indicated that participants experienced 4 greater enjoyment at 10% below VT when compared to 5% above (95% CI = 3.63-10.90, p < 5 .001). Means and standard deviations are presented in Table 3 . not supported by the present data, given that it does not differ from the music-only condition.
The prediction that the music-only and video-only conditions would differ from control was 1 realized, thus partially supporting H 2 . In partial support of H 3 , it appears that participants 2 derived just as much affective benefit from music-and-video and music-only during the above 3 VT condition, but video-only did not differ from control. 4
A similar pattern of findings was replicated in the perceived activation variable. The 5 increased physiological load between the exercise intensities did not lead to higher scores on 6 the FAS, although there was a difference in these scores across distraction conditions. 7
Specifically, the higher scores reported in the music-only and the music-and-video conditions 8 compared to video-only and control conditions may indicate that participants were using the 9 FAS to indicate predominantly psychological activation rather than physiological arousal, as 10 there were differences by condition but not by exercise intensity. Further, it is plausible that 11 the video-only condition did not offer sufficient stimulation; there may have been a mismatch 12 between the level of situation-demanded activation (high) and the stimulative qualities of the 13 video (low). 14 It was expected that in-task affective responses would be significantly different to 15 posttask but this difference did not emerge (H 4 ). The lack of difference between the in-task 16 and posttask measures of affective valence and activation may be a product of the way in 17 which the data were treated. In-task measures were taken at minutes 4 and 8 in each condition 18 but were aggregated to minimize participants' possible negative response to a particular piece 19 of music or, to a far lesser degree, a specific section of the video (see Karageorghis The state attention data indicate that combined music-and-video elicited the highest 4 number of dissociative thoughts at both exercise intensities, offering support for H 1 (see 5 Figure 3 ). Contrary to the research hypotheses (H 2 and H 3 ), the music-only and video-only 6 conditions did not differ from control at either intensity. Moreover, the expected Condition x 7
Intensity interaction did not emerge, showing that the two levels of exercise intensity had no 8 moderating influence on attentional focus across the four conditions. As expected, there was 9 a strong tendency toward association at the high exercise intensity with a mean difference of 10 26 units (scale range: 0-100) between the low and high exercise intensities, and this latter 11 Further, the music was selected owing to its motivational qualities for an exercise context 1 whereas the video was not selected with such qualities in mind, as there is no comparable 2 guiding framework to draw upon. The parkland video footage was selected with the premise 3 that it would confer psychological benefits (cf. Pretty et al., 2005), but there may have been 4 some disparity between the motivational qualities of the music and that of the video. 5
Theoretical and Practical Implications 6
From a theoretical standpoint, these results illustrate the efficacy of experimental 7 manipulations pertaining to components of the information-processing system-specifically, 8 attentional focus-in influencing affective responses. Moreover, the effect of these 9 experimental manipulations was shown to be significant during exercise 5% above VT; an 10 intensity that is capable of inducing a decline in affect (as shown in the above-threshold 11 control condition). The role of attentional focus was evidenced in the significant correlations 12 between dissociation and affective valence during exercise above VT. Accordingly, the 13 present findings extend previous findings in the exercise domain concerning the efficacy of The present sample comprised young adults who were moderately active and thus the 19 findings cannot be generalized to the wider population without replication using a more 20 broadly representative demographic. It was the noticeable dearth of experimental data 21 pertaining to in-task interventions that contributed to the decision to employ a sample of 22 active young adults. This approach represents the first step in examining the efficacy of such 23 in-task interventions at moderate and high exercise intensities prior to extending the 24 interventions to wider populations (e.g., older adults, cardiac rehabilitation patients). 
Conclusions 18
The present findings demonstrate that music and music combined with video can 19 significantly enhance the affective experience of exercise. This phenomenon appears robust, 20
as it manifested across the spectrum of dependent variables, including more positive ratings 21 of affective valence, higher perceived activation, and higher postexercise enjoyment scores. 22
Furthermore, a finding of particular importance from both a theoretical and an applied 23 perspective is that these manipulations maintained their effectiveness not only below VT, but 24 also at an intensity 5% above. Note. Scores from females and males have been aggregated. The in-task measures recorded at 37 minutes 4 and 8 have been averaged and are presented under the "in-task" heading. 38 
